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A nnjor goal of the Prinarv Education Project (PHP) and 
Individually Prescribed Instruction (IPI) programs (see Appen- 
dix) is to adapt the educational svstcn to individual differences 
and the extent to which this adaptation occurs is under continuou 
study and evolution. The major purposes of this pilot study were 
(1) to determine whether or not distinctive patterns of behavior 
exist for slow and fast students, and (2) whether or not, and 
the degree to which, the IPI system attempts to adapt its in- 
structional procedures to these behavior patterns. 

Method 

Measures of Adaptability 

The question posed is how well the IPI system actually 
adapts to individual differences. In order to measure adapt- 
ability! one can observe rates of progress and mastery time. 
One can also measure general achievement and changes of ap- 
titudes. These measures arc very useful in comparing the 
academic achievement produced by IPI to that produced by other 
systems. Both Resnick (1967) and Lindvall and Dolvin (1966) 
have predicted that under an individualized instructional 
system, students will show a higher level of achievement 



compared with students studyinr under traditional i ns t rue t i oti . 
This f?ain is attributed to the hotter ra tch that this syatcn 
achieves between the curricu3un and the student's knovlcdrc, 
needs, and interest*.. *2cver the 1 ess , treasures n <* acadcnlc 
achievement alone provide no inforratlon about the fierce to 
which instructional procedures adjust to individual differences 
which are expressed in actual classroom behavior. 

In this study, it vas first assumed that in an adaptive 
system of education, individual differences along cognitive and 
noneonnitivc dimensions could freely develop. The T P T systcr 1 
not a full ranpe "open" systcr 3ince children have to follov a 
prescribed order of lcarninp units. Vr vertheJcss , the fact 
that children can complete the units at their own pace, and the 
fact that they do not behave in a permanent tcoche r-con troll cd 
situation (as in the traditional classroom), rake IPX open 
enough to allow for individual differences to be expressed. 

Secondly, it was assumed that if individual differences 
arc actually expressed, it should be possible to detect their, 
by, for example, observational methods. These observational 
methods nay show how different kinds of students behave and how 
they interact with their peers, teachers, and other factors 
in the educational setting. 

Tho question remains as to what aspects of behavior best 
1 *icate adaptability. It was assumed in this study that: 

1. Adaptability of the curriculum to individual 

differences can be detected by measuring the students' 



on- task /of f - 1 ask behavi or . If the curri culun is vc 1 1 
Hatched to individual differences (by the curriculum 
builder and by the classroom teacher), slow and fast 
students should not differ in the amount of tine they 
spend in on-task behavior, be that prescribed, mutually 
agreed upon with the teacher, or self- initiated task. 

2. Adaptability of the teacher to individual needs can 
be detected from measurement of the number of teacher/stu- 
dent interactions. The circumstances under which these 
inter* tions task place, (e.g., on-task or off-task) is 
also important* In general, it is assumed that there 
should not be a difference in the availability of the 
teacher to either slow or fast students. Occasionally, 
however, when there is an apparent need to compensate for 
a disability evidenced in the learning progress of slow 
students, it is expected that the teacher will initiate 
encounters with the slow student in order to increase 
learning and to provide more emotional support and rein- 
forcement . 

Considering the assumptions made above , it can be seen 
that characteristics of adaptability can be defined as com- 
binations of two dimensions: the task-related dimension and 
the interpersonal dimension. 

Three possible kinds of task- related learn in z were de- 
fined: Direct on-task behavior, task-oriented behavior, and 
off-task behavior. Direct on-task behaviors included ac- 
q tivities in which the student seemed to be occupied by his 
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tasks, (e.p. , reading, writing, eante playing, counting). In 
the task-oriented caterory were activities closely related to 
on-task behavior even if they could not he considered as direct 
on-task behavior, (e.f?. , waiting, arranging an assirnment). Such 
activities could indicate learning tendency or motivation. Acti- 
vities which no relation to task pcrfornancc was apparent were 
included in the off-task caterory. 

The second behavioral dimension specified the tvnes of 
behavior engaged ir* by the student while performing direct 
on-task, task-oriented, and off-task activities. Three types 
were defined: no interpersonal interactions, dyadic interac- 
tions (student/student, student/teacher), and group interactions. 

These two dimensions were combined into a matrix, from 
which categories of observed behavior were derived (see Figure 1). 
"ot all cells of the matrix were measured, however, since not 
all combinations of behavior can occur under the IPI system. 

Subjects 

The subjects for this pilot study were eight second-grade 
students from the Frick School, an inner-city school that is 
associated with the Learning Research and Development Center* 
Four of the students had mastered the largest number of cur- 
ricular units and were thus classified as "fast." The other 
four had mastered the least number of units and were designa- 
ted as "slow." 



Apparn tug 

In order to record the different nrounts of tire spent in 
each catepory of behavior, a graphical recordinp device vith a 
remote control button box was nnpioyed* This device enabled 
the observer to position hirself at any point in ibe cla^sroor. 

Procedure 

The observations in this pilot study tool; place in the 
winter of 1972 in one of the second-grade c Lash mors within the 
Trick School, There vcrc 20 students in this classroon. ObRcr- 
vations were taken durinp the norninfr hours (fror 9:30 to 11:10). 
Purine these periods, one teacher or aide wan " t rn vo J in r" 
aironp. Che students tutoring those who requested help, while 
the other provided assistance to a student or group* of student*? 
for wore extender periods of ttne. i'alf of the students in the 
clans worked on math projects and the other half on reading. 
The next norning those who worked on math worked on rend Inn and 
vice versa* Currictilar units were shelved alonj*. the wrlls nnc f 
all the students wera skillful enouph so they could indepen- 
dently walk to the shelves and pick up the appropriate task. 
They also knew how to arrange the materials for learning, to 
reorganize then after they were through, and to rcsh<*lve the 
units so they were available to others. 

Only one student was observed at a time* Each student 
was observed five tines during the study. The percentages of 
agreement between the two observers were checked with the aid 
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of videotape equipment and found to be between 85 and 91 percent. 
In order to control for subject-matter effect, observations were 
made in equal number of times when the students were studying 
math and reading. Similarly, the effect of a particular teacher 
was also controlled. (Two persons, as it is explained above, 
were guiding students — the main teacher and the aide, although 
only one was in contact with the student at a time). 

Results and Discussion 

The results presented below concentrate on: (1) character- 
istics of slow and fast students when they worked individually, 
(2) characteristics of student/teacher interactions of slow and 
fast students, and (3) characteristics of the peer interactions 
of slow and fast students. 

Individual Domain 

Tables 1 and 2 show the results in those categories in which 
the individual does not interact with either peers or a teacher. 
On the average, the fast student spent twice as much time working 
on his assignment than the slow one. The number of occurrences of 
on-task behaviors, however, was about the same. The percentage of 
time spent in direct off-task behavior by s low students was twi ce 
that spent by the fast ones. Both the slow and the fast students 
spent about the same amount of time in arranging assignments. The 
number of waiting occurren ces was significantly higher for fast 
st uden ts . 



As noted above, the f?st student worked rorc «nd iJlo* 1 
less tl an the slow one. Tf our Mrst as'tunpt ion , that cur- 
riculum adaptability can be detected f ron mcasu rc^ of on- task 
behavior, in correct, this result indicates that the prenent 
curriculun is not equally adaptive to the entire ranp # c of 
individual differences. The tern curriculum is used here in 
its broadest sense. It is not just the Instructional unit, but 
also the kind of the decision which was nade hy the teacher to 
present a specific curriculur unit to a particular student* Tf 
it can be assuncd that the teacher generally nade the rlpht 
decisions within the context of what could possible he done, 
curriculum developers should then recognize the limits of the 
present curriculun to attract and hold the attention of dif- 
ferent students. 

In any case, it seems that it is not the theory of the 
"proper match" but rather the actual present attempt to approx- 
imate that match with a wide range of individual differences 
which needs to be reconsidered. Several reasons can account 
for this situation* Amonfi these arc: (1) some students (slow 
ones) require more pradual sequencing ; (2) sore prerequisites 
for achieving the tasks may not he priorly obtained; (3) dif- 
ferences in interests arc not net hy the present curriculum, and 
(4) available curriculum units are not varied cnoup.h to equally 
attract all students, 

The fact that both the slow and the fast students spent 
about the same percentage of time in arranfiin? assignments may 
indlca te that th is amoim t (around 14 percent) is a charactc r- 



istlc of the IT! procedure rather than i difference betveeti slov 
nnd fast students. In teres t i npl , \-ith rcfird tr this category, 
the standard deviation anonp the ©lev students vas three tire* 
higher than that ar.onp, the fast ones* It should he rererbcred 
that slow students have, In fact, less cause for spending tire 
in arrancinp assignments since they ranter less unit*? in a period 
of tire. Therefore, it seen:; that being Suny with nrranromnv: 
r ay have more than one purpose for no c of the si ov ?; tuden t s • 
Fcrhaps rakinr arrangements becomes an end by itself, or, per- 
haps, some of the slow students are hampered by nrranrinf assign- 
ments, 

Uith regard to ,, vaitinp M tire, the difference found be- 
tween slow and fast sti. dents was in the number of occurrence:; 
of waiting behavior (hut not the total nrount of tire). This 
difference is not surprising if one remembers that fast students 
raster more units, and that any progress to a new unit must be 
approved by the teacher. Moreover, the fast students not only 
master more units, they also face more points of novelty and 
difficulty, they probably are less hesitant in rcqucstinp help 
from the teacher, and they are more oriented toward academic 
achievement. It thus seers that one should expect the fast 
students to have many irorc reasons for wnitlnp behavior* 

f> tudent / Teacher In to rac t ions 

The t i me. spent in the c a te pory called M pi ven renc ra 1 
attention" t/as less than 1 percent in the behavior of both nlnv 
and fast students, and thus is not Indicated in the tables. 



The infrcqueat occurrence of this behavior ray 1 rt «• I r -i 1 «• t^it 

disciplinary cornents verc unenrnnn in thi«* particular rla^s- 

roo^i. Thin findinn is in accordance v i 1 1 th«: rorcr.il belief t^at 

in imli vi dua 1 1 zed instruct! on , in which every ptipi 1 f «. free to 

vork at hi;* nun pace, the need to control r»r to discipline 

U 

students is ttilnlral. 

The number of occurrence* of ? t udon t :/ to a ehe r interactions 
which concerned on-tasV activity wa-« s 1 r,ni f i can 1 1 y hirher wlt'i 
regard to the fast students, compared with the slow ones. (Sec 
Table 3). This finding is, apparently, a result of the pre- 
viously mentioned higher rate of ••waiting" frequencies among 
fast students. If this analysis i* correct, it can be said that 
teach or behavior ir. this c las •troop i r? in Accordance vitb the 
principles of adaptive education, i.e., »S teacher 1 ♦! respor«- 
nive to the apparent needs of help. There are, hnvever, tvo 
points of concern. First, if teacher behavior is a sirplc 
funct'on of students' requests, the teacher, then, doe*? not h 
initiate interactions with slow students who ray otherwise net 
request help. There is sore evidence (Klefn, Hoden, Gentile, 
Resnich, Reynolds and Bachmcyer, 1972) that increasing the number 

'There is, however, another aspect to this question. T hat 
Ik, should the teacher spend fine in teacher/student interac 
tions of the type that does not concern either academic en- 
task behavior or H isc ! pi in a ry p rob 1 crs ? Tha t depends on t he 
type of relationship (student/teacher) one want** to have <n an 
educational netting. This aspect rcpards the general philos- 
ophy o ** the educators who are involved in the i rp lenen ta t i on 
of individualized instruction, and cannot b> pursued further here. 
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of encounters between teachers and alow students results in 
higher on- task behavior* Such an encounter probably has an 
important reward effect on the student. 

Secondly, as night be otherwise predicted, there is nc evi- 
dence from the data gathered in this study of teacher's favorinr 
particular kinds of -students. The fact that fast students had 
significantly higher frequencies of teacher guidance can be ex- 
plained, as indicated above, by teachers' responsiveness tc the 
greater number of requests for help from the fast students. In 
the psychological literature, as the reader nay recall, some psy- 
chologists have asserted that favoritism does exist. For ex- 
ample, Rosenthal and Jacobson (19G8) and Good and Brophy (1969) 
claimed that teachers; expectations for studor.* performance 
function as self - f ulf i llinn prophecies, such that positive 
teacher expectations tend to increase student performance. 
Good and Brophy found in the traditional classroom "pro-active 
teacher behavior that goes beyond the objective differences 
among the children and suggest that teachers may be enhancing 
these differences rather than reducing them through compensation 
technique." Again, even though this study did no w concentrate on 
this particular question, the evidence gathered can not sub- 
stantiate a claim of teachers' favoritism. 

Studont/Student Interact ions 

Tho remarkable finding in this domain is that occurrences 
were re cord od in the "dialogue with neighbor" category in the 
off-task dimension (see Table 4), but almost no peer activity 
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was recorder! in the on-task categories ("help other student" and 
"p.uicled by student"). Apparently, the IPX system has not yet 
made (at least in this particular classroom) provisions for peer 
learning and peer tutoring "hereby students can help each other 
or cooperate in a coTrmon learning task. 

Nevertheless, hoth slow and fast students spent about the 
same amount of time in dialogues of the off-task kind (between 
10 to 15% of their ti T^e). This is not a negligible arrount of 
tiire and mifcht indicate a real need for social interaction, a 
need that does not change drastically even anonp academically 
motivated students. Tt nif>ht be helpful, therefore, to channel 
some of these social interactions into the learninp on-task 
domains. 

flroup Activity 

The degrees of social activity (see Table 5) which involved 
more than simple dialogue was very low for both fast and slow 
students. The total percentage of time spent in this activity 
was around 1 percent. On the average, the number of occurrences 
in 20 minutes of observation was less than 1, and there were no 
significant differences between slow and fast students in this 
respect. There are two ppssible explanations. First, more social 
activity goes on in the classroom in the afternoon than in the 
morning, when the observations were made. Secondly, math and read- 
ing are the only subjects studied totally on an individual basis. 
O 
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Summary and Educational Implications 

It appears that the observational system employed in this 
pilot study is sensitive vo individual differences, since the 
results clearly show two distinct patterns of behavior for slow 
and fast students. These findings per-'t discussion about the 
way the educational system adapts itse,. to some aspects of 
individual differences. 

Tt is often asked how to explain the slow progress of some 
students; Is it because the slow student v:orks slowly or 
because he simply works less? A malor findinp of this study 
clearly indicates that much of the variance in the behavior of 
slow and fast students can be attributed to the fact that the 
slow students spend less of their tire in on-task activities. 
If this finding is universally true, it should be faced by 
curriculum developers, instructional designers, and all others 
for whom adaptive education is a ^ajor concern. The display 
of curriculum of adaptive education (see Resnick, 1972) should 
vary in such a way that all kinds of students may find it highly 
a t trac t ive • 

In the classroom observed in this study, much of the con- 
trol of the teachers 1 time was left to the students then-selves. 
In such a situation, the fast students will always pain more 
encounters with the teacher.* If adaptive education is also to 
be compensatory for those who come to the school v»ith obvious 
disadvantages, one would expect teachers to plan their ac- 
tivities in such a way that interactions with slow students will 
® ot depend on student initiative alone. Perhaps one way of 
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achieving this would be to provide the type of data gathered 
in this study to teachers so that they can plan the distribu- 
tion of their time in a manner which is r:ore sensitive to 
in dividual needs. 

Since the findings of this study showed that the fsst 
student vorVed longer, idled less, an<? received the teachers' 
help more frequently, one nay conclude that the system favors 
the fast student* Nonetheless, it should ";e remembered that 
the production of the fast student, in terms of the number of 
units mastered, is found on the average to he three tines 
higher than that of the slov one. Tence, if t^e total amount 
of time spent in each category is divided by the number of 
units mastered during the period of observation, every difference 
found in the study wil] simply change its direction, That is, 
when total amount of tine spent in each category is divided by 
the number of units mastered in this aazne time, the fast student 
appears to spend relatively less time in on-task behavior in terms 
of t ime-per- up it , and has the teachers' guidance less frequently. 
What emerges from this analysis is that in terms of educational 
"cost", the slow student is much more costly to the system. 
Consequently, it might be said that the IPT. system (as well as 
many others) invests more in the education of the slow student 
than the fast one. Whether or not the right proportion of time 
is invested in the slow or the fast students is, however, a 
matter for society to decide. 

And, finally, the IPI system, as many other early educa- 
q tion projects, has a generally high adult-to-student rate. 
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Vet, even thi<; high ratio ennnot satisfy fhr s t udon ta 1 (!rr,uu! 
for teacher guidance. Hoth *]ov and fist s t uden t «; Mrcnd about 
10 percent of their r it o vaitinp, for the teacher* T: ey spend 
norc tiro In waiting thin in beinf puided and the r.urbcr of 
tines they indicate waitinp Is persistently higher than the 
nun*»er of tines they receive the teacher's attrnf'-n. Tf th^re 
is no way to increase the adult- to-s tut'ent ratio, ^ay he 
alternative? ou^ht to be considered, one of vh i rh is for the 
students to help each other. \nother way to solve the pu^dinn 
problem is to increase self-controlled tasks which presumably 
('Jang, 19 73) require less amount of teacher intervention, for 
some of the students. 
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The Educational Mpdt?l of IPI and PEP 



History of IPI and PEP 

Individually Prescribed Instruction (TPI) is an educa- 
tional system designed by the Learn:n^ ^-search and ^evelop- 
nent Center of the University of Fitts'>urph« T^p ler^en ta t ion 
of the new curriculum and instructional procedures started ir. 
the Oakleaf Elementary School, in a subur ■ of t tsbursb , in 
1064. The Primary Education Project (TT-T) v;n« tartod in 1967 
at FricV Elementary School, an inner-city school, in Pittsburgh. 
Both systems are closely related. Procedures .^nd .some units 
of curriculum in PEP ^ere initially borrowed from irj. Ne*< 
do velopmen ts of curriculum and procedures vill bo finally 
administered in both schools, depending on the particular 
circumstances. The major aspect of differences between the 
two schools today is in their management procedures; e.p, # , 
in PEP some attributes of the classroom as a proup still 
exist, this ts not so in Oakleaf, For a detailed description 
of the initial TPI see Lin rival] and Holvin (1966, 1967); for 
a description of the. PEP approach see p esnicb (1967), Van*, 
: ?osnlck and Rcluietz (19 7*) • In this study, differences be- 
tvfii n PEP and Irl f, ill be generally 1-r^ored. 



Appendix Con ' 1 
goa Is of T p I 

The ch i e f gna 1 of the J ml i v i d un 1 » a od in^trurl ion a n p r p.^ ch 
i i to p«,i V e t he ndu ca t ton a 1 ; v s t o :*» po r p r c * pon ■ vp l o 5 rV 1 v id «: a 1 
•1 i f f er encc s aronp students. This general >i "ri vo«' in part 

f ron* the hoUc*" of western d oroc r a t i c socio t v that ? ndi v i d ua 1 
Off Terences !>e tvten p e r s o n s (including r » tu^ents) .irr to hp 
respected. nrcnnlzntinns and insU tut ions a**p Mmis expected 
to achieve thei** <*oals vhi'e. adapting their procedures, to n 
certain decree f to their individual ne^o^q, Special er- 
phasis on such a dennn^! wis piven by educators v! o vere con- 
cerned with the problems o r compulsnrv edu r.f t - on rhich i *j 
oxpectod to provide proper education for all. Tt t:as helieved 
(filaser, 1972) that education can no longer play a selective 
role, as it used to do; rather It should he adapted to the 
individual's needs. In addition to that, the designers of 
individualized instruction in h n DC (See ftlnser, 106P; 'Vsnick, 
19^7; Lindvall ;nd Holvin, 106 7) believed Lhat ind ivl dualized 
instruction also has educa t ion a 1 , • ?. specifically, le arn i n r 
advantages. Tt vas assured that learning is, in the Mnnl 
analysis, an individual process thus the best; instruction Is 
the one which matches individual set of prior 1< n oi'l e dge t needs 
and interests, something tlvnt can not he done in traditional 
?;roup instruction. Re t to r .ipproxi ration of the ins t rue t ton a 1 
procedures to each individual will result in a hipher rate of 
learning progress and an increase in positive attitudes toward 
the school . 
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Inst roc t i nna 1 Procedures of 1V T 

As Holvfn pnd Olaser (1971) pointed out (foPovin;; Cm - 
b^ck, 1907), there is nnre than one procedure possible to 
the educational system to i nd i vidua Is • Tvo r»f these procedure s 
seen to best characterise the "ork of 

1) E?* tab 1 Ishlnf: a rininun ;ct of fixed poals for all, 
».*ith additional j:oals for sor'C r.tudonts, and prnvidinf 
for varying techniques of instruction and varying tine^ 
to m.jster the ni nirun set of fi>ed poals. remedial 
programs, certain tracking pro^rins , and nnn-rradod 
programs attempt to employ this procedure. 

2) Establish ins ? : c-ts of f»oalr and learning outcores 
with a variety of i ns t rue t i or a J techniques and resources, 
wit}) time to reach the desired co^p ^tenc ic s varyinp fru^ 
one student to another. In this situation, It is assured 
that goals may vary from student to student* 

These general procedures will be discussed bolov vith rcpard 
to sone particular aspects of the educational system. 

A. Curriculum development in LRDf! makes use of n technique 
called component ana ly sis (foil o^in £ Re snick, 196 7) * Tn this 
technique hierarchies of learning objectives ere identified, 
such that mastery of objectives lower in the hierarchy facil- 
itates learning of higher objectives. T n th's way a line (or 
a tree) of sequences is set as the skeleton of the curriculum. 
Embedded tests in each particular sequence can allot* observations 
of the decree by which progress is achieved. c uch informa- 
tion is needed when a decision about how to continue lenrninp 
ERJC is nade. 
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B. The role of the teacher in TPT. consists of three major 
functions; evaluation, diagnosis and guidance. The three 
functions are actually inseparable since guidance is based on 
diagnosis of difficulties and diagnosis can be done only on 
the basis of some evaluations. In order to implement this 
function the teacher should he familiar with the curriculum 
so that he can make the ri^ht assessments, give the best 
guidance and make the rirht decisions about hov to continue 
learning. 

In this system much of the teacher's tine is devoted 
to tutoring individuals rather than to instructing croups. 
This fact makes it possible for the teacher to adapt his 
instruction to the needs nf a particular individual and to 
fiive hir.i the special support he needs. 

C. The role of the student in TPT is to become a self- 
motivated independent learner. To achieve that the student 
should o') tain self-management skills which should enable 
him to proceed in the curriculum according to his own pace, 
to request teacher's help if such is needed, to search for 
the information he needs, to order and to organize learning 
materials. (c.f. Claser, 1972, p. 11). 
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